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This invention is concerned with new pharmacologically active 
compounds. More particularly, the compounds with which this 
invention is concerned are dihydrobenzothiophene and thiochromane 
aminoalcohols of the formula 



OH 
I 



CH-NR„ 
^1 



wherein R and ^ represent hydrogen or a lower alkyl group, 

n represents an integer selected from 1 and 2, and R,, represents a 

divalent radical selected from 



a) 



-CH -CH 

2 2 X 

-CH -CH 
2 2 



CH-N 



\ / 



NH 




wherein Y represents hydrogen or halogen; 
b) 

-CH-CH 

— CH^CH^^-^'o-rA 



wherein A is a group selected from 



-™-coYo\, — \ T 



\ / and 



wherein R represents a lover alkyl group; 




-N N 




2 
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c) 




0 

\ 

NH 



and 



d) 





-CH 2 -CH 2 



wherein W represents hydrogen, a 2-furoyl radical or a group 



wherein X represents a group selected from -CH=CH-, -0- and -S-, 
Z represents a hydrogen, halogen or a lower alkyl or alkoxy group 
and m is an integer from 1 to 3, and their salts with inorganic 
acids, organic acids, cationic exchange resins and complexes with 
cyclodextrins . 

As apparent to all those having knowledge of organic chemistry,' the* 
compounds of formula I in which does not represent hydrogen pos- 
sess two structural asymmetry centers at the carbon atoms of the 
aliphatic side chain to which the hydroxy and the basic nitrogena- 
ted group are attached. The compounds may therefore exist in threo 
and erythro stereoisomeric forms. In many cases, by the manufactur- 
ing processes which will be hereinafter described, a mixture of the 
tv/o stereoisomeric forms is formed as a result of the reaction, and 
it will be necessary to carry out an appropriate separation in 
order to get the desired form in a satisfactory pure condition. 



-CO-CH = CH- 




X 
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The process for preparing the compounds of the foregoing formula I 
consists in reacting approximately equimolecular amounts of an 
alpha haloketone of .formula II and a secondary amine of formula 
III, preferably in the presence of a proton acceptor in a solvent, 
thus obtaining the amino ketone of formula IV. This latter is 
eventually hydrogenated to give compound I, either as a mixture of 
threo and erythro steroisomers, or as one single stereoisomer, 
depending on the selected reaction conditions. If a mixture of 
diastereoisomers is obtained, then a separation into the two steric 
forms will have to be carried out in order to get them in a pure 
condition. 



0 




III 



It is understood that the symbols R, R and n have, in all the 

formulas II, III and IV, the same signification indicated above *f or 
formula I. 



The reaction between compounds II and III is best carried out in a 
solvent of the classes comprising lower aliphatic alkanols, such as 
methanol, ethanol, propanol, isopropanol, butanol and the like; 
lower aliphatic ketones, such as acetone, methyl ethyl ketone and 
the like; acetoni trile ; di-lower alkyl-formamides , such as 
dimethylformamide; aromatic hydrocarbons such as benzene, toluene, 
xylene and the like. 



WO 87/02359 



4 



PCT/EP86/00607 



The reaction temperature is usually between the room temperature 
•and the boiling temperature of the solvent. 

The proton acceptor in the reaction between compound II and III may 
be any basic substance not interfering with the reaction. Prefera- 
bly, anorganic substances are employed, most commonly alkali and 
alkaline earth carbonates and bicarbonates. Particularly effective 
were found to be sodium carbonate and sodium bicarbonate. However, 
also tertiary amines may' be useful, and in some instances an excess 
of the amine III may give practical results. 

The reaction time may range between wide limits. It has been found 
that a reaction time between 6 and 30 hours is appropriate, with 
limits between 6 and 24 hours being preferred- 

Hydrogenation of compound IV to give the compounds of the present 
invention is best effected using a metal hydride, such as sodium 
borohydride or lithium aluminum hydride r in a solvent not inter- 
fering with the hydride and generally with the hydrogenation 
reaction. The temperature may range between about -15° and 20°, 
preferably between about 0°C and 10°C, during the addition of the 
hydrogenating agent. The same temperature limits may be used if it 
is preferred to add a solution of the amino ketone to the hydroge- 
nating agent dissolved or suspended in an appropriate solvent. At 
the end of the addition the reaction mixture is kept for some time, 
preferably 2-6 hours, at a temperature ranging between the room 
temperature and the boiling temperature of the solvent. 

In many instances it has been found that it is convenient to carry 
out the hydrogenation step on the reaction mixture resulting from 
the reaction between compounds II and III,, without the necessity of 
isolating the amino ketone IV. 
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As above stated, the above disclosed reactions normally, although 
not necessarily, cause formation of two diastereoisomeric forms of 
the compounds, due to the presence of two asymmetry centers in 
their molecule. Any known process for separating the diastereoiso- 
meric forms from each other may be employed, such as fractional 
crystallization from an appropriate solvent to be selected 
depending on the solubility properties of the two forms. On the 
other hand, one of the forms may precipitate from the reaction 
solvent at the end of the hydrogenation step, the other remaining 
dissolved being in turn precipitated from the solvent, after 
filtering off the solids, by the addition of a hydrogen halide, 
such as hydrogen chloride, to the solvent, and isolating the 
diastereoisomeric form as the hydrohalogenide, usually the hydro- 
chloride, or the hydrobromide. Another common separation technique 
is chromatography, particularly dry column chromatography. 

The products of this invention, both those of the formulas I and IV 
above, show anti-hypertensive, platelet aggregation inhibiting, 
antithrombotic, hypolipemic, antianoxic, spasmolytic, calcium 
antagonizing and neuroleptic activity. 

The anti-hypertensive activity was tested on groups of 5 SH rats 
(spontaneously hypertensive rats) and 5 DOCA rats (deoxycorticoste- 
rone acetate and sodium chloride loaded rats) weighing 200+10g, 
fasting from 18 hrs and treated orally with the invention compounds 
suspended in 0.5% gum arabic. 

Changes in blood pressure (mm Hg) before (T=0) and after treatment 
(2, 4 and 6 hrs) were measured according to the method of tail 
artery plethysmography reported in "Spontaneously hypertensive rats 
(SHR), guidelines for breeding, care and use", SHR Conference, 
1976, page 11. 
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The heart rate was also tested (BP Recorder No. 8006 supplied by 
Basile, Comerio, Italy). The arterial pressure before the treatment 



Table 1 shows that the tested compounds are endowed with good 
anti-hypertensive activity at all tested doses. 

The peak effect was noted 2-4 hrs after the treatment and the 
duration of the effect was more than 6 hrs: in this period no 
remarkable increase of heart rate was registered. At the dosis of 5 
rug/kg all tabulated compounds display an anti-hypertensive effect 
higher than Tibalosine. Two of them (MG 16302 and MG 16444) at the 
dosis of 1 mg/kg per os are even more active than Urapidil. 



was 210+10 mmHg. 
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TABLE 1 





m3v /"* h 3 rr o c; 
rid a * Cnaflgco 


in cuctr>1 i r nppcei irp 
XII jj D tu 1 1 v< [Ji CooU. c 

S H R 


i 




Id 


5 


1 mg/kg po 


MG 16302 


- 48 


- 48.6 


- 36.2 


MG 16294 


- 48 


- 30.0 


- 12.8 


MG 16444 


- 47.5 


- 47.0 


- 28.2 


MG 16287 


* - 44.3 


- 25.7 


- 25* 


MG 16310 


- 34.9 


- 24.6 




MG 16411 


- 41.7 


- 32.7 


- 15.2 


Tibalosine 


* 67 


- 13.2 


— 0 


Urapidil 


- 72.4 


- 47 


- 16 
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To test the antagonism against phenylephrine (PHE) induced hyper- 
tension, male rats CrlrCD (SD)BR were anesthesized with urethane, 1 
g/kg i.p. of PHE was administered cumulatively and dose-response 
curves were obtained (controls). Dose-response curves were similar- 
ly obtained after administration of the test drugs (1 mg/kg i.v.). 
From the two curves the PHE dosis causing a 50 mm Hg increase of 
the arterial pressure was calculated. The PHE dosis was about 3-6 
times, in comparison with the controls, after administration of MG 
16445, 16287, 16302, 16444, 16310, and about 17 times after MG • 
16311. 

The protection against toxic adrenaline doses was tested as 
follows. Groups of 10-20 male mice CrI:CD 1(CR) BR were treated 
orally with vehicle (controls) and with various doses of the com- 
pounds. After 2 hrs 14.5 mg/kg of 1-adrenaline was administered 
intraperitoneally and mortality was recorded after 24 hrs; in 
controls mortality was 100%. From log-dose-% protection curves the 
50% protective doses were calculated ( Litchfield et al., J. 
Pharmacol. Exp. Ther. 96, 99, 1949). 

Table 2 gives the results obtained with some of the compounds as 
compared with known drugs* The new compounds generally show an 
activity higher than Tibalosine and Fentolamine. MG 16311 was 
equivalent to Prazosin. 
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TABLE 2 



Compound 


PD cn 

50 


Fid. 1 imi ts 




mg/kg po 

1 


(P = 0,05) 


MG 16270 


1 

5.5 


4.0 - 7.5 


MG 16278 


12.0 


9.16 - 15.7 




7.2 


4.41 - 11.76 




2.0 


1.55 - 2.59 




6.2 


3.9 - 9.8 




2.75 


1.85 - 4.08 




5.75 


3.6 - 9.2 


Mb loolo 


8.1 


5.88 - 11.15 


Mu LOOli. 


0. 59 


0.46 - 0.79 

1 


MG loot/ 


4.7 


3.69 - 5.98 


M(j loolU 


1.2 


0.80 - 1.79 


MG 16413 


8.4 


6.88 - 10.25 


MG 16410 


6.0 


4.97 - 7.25 


MVj 


4.9 


3.4 - 7.05 


MG 16444 


8.0 


6.0 - 10,7 


MG 16445 


8.1 


6.2 - 10.6 


Prazosin 


0.70 


0.59 r 0.83 


Tibalosine 


5.5 


3.36 - 8.99 


Phentolamine 


8.0 


6.3 * 10.15 
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The receptor binding assay for the inhibition of H-Prazosin, 

3 3 
H-Clonidine and H-Spiperone binding to rat brain membrane was 

carried out according to Greenberg et al., Life Sci. 19, 69, 1976, 

and U'Prichard et al. , Molec. Pharmacol. 13, 454, 1977. 

Data for the tested compounds are reported in Table 3 where the 50% 
inhibiting concentrations ( IC 5Q ) of Tibalosine and Urapidil are 
also given. The invention compounds show a good affinity toward 
alpha^-adrenergic receptors, comparable with or higher than the two 
comparison substances, and poor or no affinity toward alpha^-adre- 
nergic receptors. 

A moderate affinity toward serotoninergic 2 (5-HT^) factors is 
diplayed by MG 16302. 
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TABLE 3 



Compound 


Concentration 


% Inhibition of the specific, binding i 




f M) 


3 n 
H-Prazosm 


^H-Cloni dine 


3 ■ ? 
H-Spiperone j 


i 

i 








(5-HT ) | 

d 1 
i 


MG 16294 


—7 

5.4 x 10" 


47 


7.5 


16.0 




5.4 x 10" 


90.0 


3.5 


47.0 




-4 

1.08 x 10 


99.5 


20.0 


73.4 


MG 16302 


-7 

5.4 x 10 


93.0 


0 


31.5 




-6 

5.4 x 10 


99.0 


4.8 


80.0 




1.08 x 10" 4 




40.0 


100 


Tibalosine 


■ 

IC so (a) 


-7 

4 X 10 


-3 

1 x 10 




Urapidil 


IC 50 (b) 


-7 

8 X 10 


-5 

1.4 x 10 





a) Qian J.H. et al. - Arch. int. Pharmacodyn 266, 264; 1983 

b) Van Zwieten P. A. et al. - Arch. int. Pharmacodyn. 276, 180; 1985 
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The effect on platelet aggregation was tested ex vivo according to 
the method of Minsker, J. Pharmacol. Exp. Ther. 210, 37, 1979) 
slightly modified. Groups of 3 rats (280-350 g) were treated orally 
with vehicle (controls) and compounds (0.15 mM/kg) . Blood was 
collected and pooled from rats of each group 1 hr after treatment 
and the platelet rich plasma (PRP) was separated by centrifugation. 

Platelet aggregation was stimulated with collagen (2-4 mcg/ml) 
added simultaneously to PRP of control and treated rats. The results 
were assessed photometrically. Each test was replicated 4 times in 
groups of 3 animals. Aggregation curves were evaluated in terms of 
two parameters namely maximum optical density variation (maximum 
aggregation) and aggregation rate. 

Table 4 gives the effects recorded after treatment w.ith some of the 
tested compounds. They show an activity comparable to Ticlbpidine 
and Suloctidil and only slightly lower than Dipiridamol. 
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T A B L E 4 



COMPOUND 



% Inhibition 
Maximun aggregation Aggregation rate 



MG 1629B 
MG 16304 
MG 16305 
MG 16309 
MG 16313 
MG 16315 
MG 16375 
MG 16403 
MG 16444 

TIQLOPIDINE 

SULFINPYRAZONE 

SULOCTIDIL 



70 

63.7 
62.4 
67.0 
75,0 



57^2 



51.9 
62,2 
64 J 

70.0 
92.5 
69.0 



- 70 

- 75.1 

- 62.0 

- 68.4 

- 81.0 

- 56.6 

- 50.0 

- 55,3 

- 68.0 

- 56.0 

- 89*0 

- 57 m S 
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Sprague Dawley Nos male rats (180-200. g) were treated orally for 4 
consecutive days with vehicle (0.5 ml/100 g gum arable 2.5%, 
controls) and with 1-2 doses of the tested compounds, and were 
sacrificed* at the 5th day after 18 hrs fasting. Total cholesterol 
(CHOL), triglycerides (TG), HDL cholesterol (CHOL-HDL) were assayed 
in se^um and the liver was weighed. 

Table 5 gives the obtained results. MG 16444 and MG 16445 cause a 
dose-dependant f marked decrease both of CHOL and TG while MG 16311, 
MG 16426 and MG 16448 decrease TG and increase CHOL-HDL. Except for 
MG 16426, the liver weight is not affected. Their activity is 
higher than Clofibrate which, as known, causes a significative 
liver increase. The Probucol activity is moderate and is noted only 
after prolonged treatment (8 days). 

MG 16311 and-MG 16426 decrease the hyperlipemic effect caused by 
Triton WR 1339 (Moss et al., Antihyperlipidemic agents, from 
"Screening Methods in Pharmacology", Vol. II, page 136, Academic 
Press, 1971) lowering serum levels of CHOL and TG. 

MG 16444 and MG 16445 inhibit hypertriglyceridemia from ethanol 
resp. by 60.8% and 78.5% at the oral dosis of 0.37 mM/kg. . 
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T / 


ULE 


5 














NormoLipemic rats 








DOSE 


% 


difference from control 






COMPOUND 














mg/kg p.o. 


Choi. 


TG 


Chol-HDL 


Liver Weight 


MG 16311 


0.37 x 4 days 


- 15.3 


l i 

i - 70.8 


+ 27.1 




— o . o 


MG 16426 


ti n 


- 17.0 


| - 41.3 


+ 26.8 




+ 33.9 


MG 16448 




- 13.7 


j - 57.2 


+ 47.3 




.+ 7.3 


MG 16444 


0 . 185 x 4 days 


- 10.6 


1 ^3 ft 






- 2.2 


ti 


0.37 x 4 days 


- 34.3 


i - 75.1 


+ 21.5 




+ 2.3 


MG 16445 


0.092 x 4 days 


- 17.5 


j - 14.3 


| + 25.1 




- 7.5 


tt 


0.185 x 4 days 


- 52.4 


! - 77.5 


i - 41.6 




+ 2.24 


u 


0.37 x 4 days 


- 44.7 


j - 67.5 


j - 19.0 




- 5.2 


CLOFIBRATE 


0.82 x 4 days 


- 15.0 


i - 40.0 


i 0 * 




+ 19.5 ~ 


PROBUCOL 


0.205 x 8 days 


- 25.0 


| - 28.0 


j - 26 




+ 4.0 


ii 


0.82 x 4 days 


~ 0 


1 *v 0 


j + 18.5 




0 
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The anti-hypoxic activity was determined according to Yasuda et 
. al., Arch. Int. Pharmacodyn . 233, 136, 1978. 

Groups of 10 male mice (21-23 g) were treated orally with vehicle 
(controls) and the invention compounds. After 45 or 90 minutes the 
animals were decapitated and the gasping time was determined. Table 
6 gives the results obtained after administration of some of the 
invention compounds which display an activity higher than Sulocti- 
dil. 
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TABLE 6 



COMPOUND 


DOSE 
mg/kg/ p.o. 


Pre treatment 
time 
(min. ) 


Gasping time 
% diff. from control 


MG 16288 


100 


45 


+ 50.2 




100 


an 


-¥ f . / 


MG 16318 


100 


45 


+ 38.7 


ti it 


100 


90 


+ 33,4 


MG 16311 


100 


45 


+ 45.6 




100 


90 


+ 44 .8 


MG 16310 


100 


/1C - 

4b 


+ 31 • U 


M it 


100 


90 


+ 37.0 


MG 16444 


50 


90 


+ 38.4 


it ii 


100 


90 


+ 46.3 


FLUNARIZINE 


50 


90 


+ 68.7 


SULOCTIDIL 


100 


45 


+ 27.5 


n 


100 


90 


+ 11.7 
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The oral acute toxicity in male mice of the invention compounds is 
very low. Thus, for example, the LD^ is higher than 500 mg/kg for 
MG 16444 and MG 16445, higher than 1,000 mg/kg for MG 16426 and 
16448, and higher than 2,000 mg/kg for MG 16302, MG 16294, MG 
16287, MG 16310, MG 16313 and MG 16298. 

The following are examples of manufacture of the compounds of the 
invention, but they are not to be intended as indicative of the 
limits of the scope of the same. 

EXAMPLE 1 

threo l-(2, 3-Dihydro-5-benzo-£"b_7-thienyl)-2-Z4-(2-oxo-l-benzimi- 
dazolinyl)-l-piperidinyl7-propanol (MG 16270). 

To asolution of 5.77 g (0.03 mole) of 5-propionyl-2,3-dihydrobenzo- 

ZfbT-thiophene (R. Usmanov et al. , Dokl. Akad.Nauk Tadzh. SSR 18 

11 1975) in 70 ml of anhydrous tetrahydrofuran (THF) , 11.28 g (0.03 

mole) of phenyl trimethyl ammonium tribromide is added at room 

temperature in small portions in about 5 hours under stirring. 

After additional 30 minutes of stirring at room temperature the 

mixture is poured into ice water made alkaline by the addition of 

NaHCO , extracted witb diethyl ether and the organic phase is 
3 

washed with water, dried over MgS0 4 and evaporated to dryness under 
reduced pressure. The residue is recrystallized from ligroin. Yield 
5.7 g (70%); m.p. 79-80°C. 



NHR spectrum tCDCl ): delta 1.88 ( 3H , d, CHCH 3 ) ; 3.35-3.43 (4H,m, 
dihydrotiophene ring); 5.24 (lH,q, CHCH^; 7.28 (1H, d, aromatic); 



7.78-7.82 (2H, m, aromatic) 



To the above obtained 5-(alpha-bromopropionyl-2,3-dihydrobenzo- 
C'qJ thiophene (7.4 g, 0.0273 mole) suspended in 100 ml of 
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methanol, 5.4 g (0.0248 mole) of 4-( 2-keto-l-benzimidazolinyl )- 
-piperidine and 2.3 g of NaHCO are added, and after refluxing for 
. 16 hours with stirring the mixture is cooled to room temperature 
and 2 g (0.0526 mole) of NaBH^ in 20 of water is dropped in 10 
minutes into the mixture. 

After additional heating for 4 hours under reflux, on cooling the 
mixture gives a precipitate which is collected, washed with 
methanol and recrystallized from a DMF :H^0 80:20 mixture. Yield 4.7 
g (46%). 
M.p. 259-260°C. 

Analysis for % caic. C 67.45 H 6.65 N 10.26 S 7.83 

found 67.31 6.75 10.36 7.74 

The NMR spectrum (CDCl :DMS0 3:1) gave the following values: 

t , = 10 Hz 

J CH0H/CHCH 3 

delta 0.8 (3H, d, CHCF^) ; 1.86-3.08 (9H, CH 2 piperidine and CHCH^ ; 
3.29-3.35 (4H, m, CH 2 dihydrothiophene ring); 4.21 (1H, d, CH0H) ; 
4.26 (1H, m, CH 2 piperidine); 5.0 (1H, s, OH); 7-7.23 (7H f m, aro- 
matic); 10.68 (1H, s, NH). 



EXAMPLE 2 

threo l-(2 t 3-Dihydro-2-methyl-5-benzo ZTbJ thienyl)-2-/4-(2-oxo^ 
-l-ben2imidazolinyl)-l-piperidinyl7-propanol (MG 16310). 

Prepared by the same process used for the compound of Example 1, 
the starting compound being 2-methyl-5-propionyl-Z, 3-dihydrobenzo- 
ZTbJ7 thiophene { Usmanov et al., see above). The intermediate 
bromodcrivative has m.p. 79-81°C (from hexane) and was obtained in 
75% yield. 

NMR (CDC1 )= delta 1.46 (3H,d,CHCH dihydrothiophene ring). The 
3 ~3 

yield of the title compound was 48%; m.p. 220-222 °C (from DMFiH^O 
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20 

80:20). 



Analysis for % CalC " ° 58 '° 5 " 6 ' 9 ° * ^ ^ '"^ 

found 67.95 6.80 10.01 7.45 



NMR spectrum (CDCl^ J CH0H/CHCH 3 - 9,8 Hz 
delta 1.45 (3H, d, CHCH^, dihydrothiophene ring) 



EXAMPLE 3 

threo l-(6-Thiochroman y l)-2- < g-(2-oxo-l-benzimidazolinyl)-l-piperi- 
diny£7-propanol (MG 16287). 

Starting from 6-propionylthiochromane ( Cagniant et al. , Comptes 
Rendus Soc. Chim. France 223 1012, 1946), the alpha-bromoderivative 
is prepared by the process of Example 1 in 82% yield; nup. 75-77°C 
(ligroin), NMR (CDC1 ) delta 2.09 (2H, q, GH £ thiochromane ring). 
This is converted into l-(6-thiochromanyl)-2-Z4-(2-oxo-l-benzi- 
midazolinyD-l-piperidinylJ-propanone (MG 16290) as follows. 

A mixture of 5 g of the bromoketone, 3.8 g of 4-(2-oxo-l-benzimida- 
zolinyD-piperidine and 1.77 g of triethylamine in 120 ml of ^ 
ethanol is refluxed for 15 hours, cooled and poured into 600 ml of 
water. The precipitate is collected and recrystallized from methyl 
ethyl ketone. 

Yield 3.7 (50%); m.p. 158-160°C. NMR spectrum (CDC1 3 ): delta 2.16 
(2H, m, CH 2 thiochromane ring). 

The title compound is obtained by the process of Example 1 in 55% 
yield, m.p. 232-235°C (DMF : HO 80:20); J CH0H/CHCH 3 = 10 Hz 
structure confirmed by elemental analysis. 
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EXAMPLE 4 

threo__l-( 2-Methyl-6-thiochromany 1 ) -2-/4- ( 2-oxo-l-benzimidazoliny 1 ) - 
-l-piperidinyjj-propanol (MG 16311). 

Starting from 2-methyl-6-propionylthiochromane (Lambelin et at., 
D.O.S. 2.651.572, C.A. 87 117766 s) the alpha-bromoderivative is 
prepared by the process of Example 1 in 65% yield; m.p. 82-83°C. 
NMR spectrum (CDC1 3 ): delta 1.37 (3H, d, CHCH 3 thiochromane ring). 
This is converted into l-(2 methyl-6-thiochromanyl)-2-Z4-( 2-oxo- 
-l-benzimidazolinyl)-l-piperidinyl7-propanone (MG 16318) as 
follows. 

A mixture of 6.3 g of the bromoketone, 4.6. g of 4-( 2-keto-l-benzi- 
midazolinyD-piperidine and 2,13 g of triethylamine in 180 ml of 
methanol is refluxed with stirring for 14 hours, cooled, poured 
into 1 liter of water and extracted with ethyl acetate. The residue 
obtained after evaporation of the organic solvent is recrystallized 
from benzene: ligroin 80:20. 

Yield 3.3 g (36%), m.p. 160-162°C. NMR spectrum (CDC1 ) : delta 1.40 
(3H, d, CHCH^ thiochromane ring). 

The title compound is obtained by the process of Example 1 in 44% 

yield; m.p. 237-239°C (ethanol) ; J = 9.87 Hz; structure 

CHOH/CHCn^ 

confirmed by elemental analysis. 
EXAMPLE 5 

threo and erythro l-(2,3-Dihydro-5-benzo £^J thienyl)-2-Z4-(2-oxo 
-l-benzimidazolinyl)-l-piperidinyl7-propanol (MG 16270 and MG 
16295) . 

A suspension of 12.9 g (0.0476 mole) of 5-( alpha-bromopropionyl)- 
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-2,3-dihydrobenzo C*J thiophene (prepared as directed in Example 
l)'in 250 ml of methanol is treated with 9.4 g (0.0433 mole) of 
4-(2-oxo-l-benzimidazolinyl)-piperidine and 3.5 g (0.0417 mole) of 
NaHCO and heated to reflux for 15 hours. After cooling to room 
temperature, 3.5 g (0.0921 mole) of NaBH^ in 35 ml of wateris added 
slowly in about 1 hour, then the mixture is again refluxed for 6 
hours. After cooling the mixture is diluted with water and 
extracted with CHCl^ the organic phase is washed with water, dried 
and evaporated to dryness in vacuo. The residue, a mixture of the 
two diastereoisomers, is separated by dry column chromatography 
' using silicagel 60 Merck 70-230 mesh and eluting with a chloroform: 
methanol 95:5 mixture. 

• ^ U4 .,i n „j -in a 35% vield and analizes exactly 
The threo isomer is obtained in a jo* yicxu =m 

like the identical compound of Example 1. 



The erythro isomer is 
-203 °C (ethanol) . 



obtained in a 23% yield and has m. p. 201- 



The NMR spectrum shows (in DMS0) j C hoh/CHCH 3 



= 5.49 Hz. 



Analysis for C^H^S % calc. C 6.7.45 H 6.65 N 10.26 S 7.83 _ 

found 67.39 6.61 10.15 7.82 



EXAMPLES 6 TO 8 

By using the same process as described in Example 5, and starting 
from the bromoketones obtained as intermediate compounds in Exam- 
ples 2 to 4, a mixture of threo and erythro form of the invention 
compounds of Examples 2 to 4 is obtained and resolved into the _ 

individual stereoisomers. 
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The three forms show the identical properties as the corresponding 
■ threo compounds prepared according to Example 2 to 4 and are 
obtained in yields of 33%, 30% and 31%, respectively. As to the 
erythro derivatives, they show the following properties. Yields are 
also given, 

eryt hro l-(2,3-Dihydro-2-methyl-5-benzo CbJ thienyl)-2-£-(2-oxo- 
-1-piperidinylJ-propanol (MG 16357): m.p. 227-228'C (^0). Yield 
20%. 

er . y thro i-(6-Thiochromanyl)-2-Z4-(2-oxo-l-benzimidazolinyl)-l-pipe- 
ridinyl7-propanol (MG 16299): m.p. 185-186-C (ethanol: water 80:20). 
Yield 27%. 

erythro l-(2-Methyl-6-thiochromanyl)-2-^-(2-oxo-l-ben Z imidazoli- 
nyl)-l- P iperidinyl7-pro P anol (MG 16317): m.p. 125-13Q.C (ethanol). 
Yield 18%. J CH0H/CHCH 3 = 4 HZ 

The elemental analysis ana the NMR data confirmed the structure of 
the three compounds. 



EXAMPLE 9 

-The threo-form of the compound of Example 1 (MG 16270) is prepared 
by the following alternative process. 

A mixture of 7.4 g of 5-(alpha-bromopropionyl)-2,3-dihydroben Z o 
CbJ thiophene (0.0273 mole) (see Example 1) and 100 ml of - 
methanol is treated with 5.4 g of 4-(2-oxo-l-benzimidazolinyl)- 
-Piperidine (0.0248 mole) and 2.3 g of NaHC0 3 (0.0273 mole), then 
it is refluxed for 16 hours, cooled and poured into 400 ml of 
water. 

The precipitate is collected and' recrystallized from methyl ethyl 
ketone giving 5.6 g (55%) of l-(2,3-dihydro-5-benzo ZTb J thienyl) 
_ 2 .^-(2-oxo-l-benzimidazolinyl)-l-piperidinyi7-Propanone (MG 

16278), m.p. 193-195'C. 
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NMR (CDC1 ): delta 1.32 (3H, d, CHCH ) ; 1.81 (2H, m, CH g piperi- 

3 3 
dine); 2.38-2.63 (4H, m, CH 2 piperidine) ; 2.97-3.12 (2H, m, CH 2 

piperidine); 3.37-3.43 (4H, m, CH 2 dihydrothiophene) ; 4.15 (1H, q, 

CHCH ); 4.33 (1H, m, CH piperidine); 7,02-7.30 (5H, m, aromatic); 

7.93-7.95 (2H, s, aromatic); 10.61 (1H F s, NH) . 

A solution of the foregoing ketone (3.71 g, 0.0091 mole) in 50 ml 

of THF is slowly dropped into a suspension of 0.720 g (0.019 mole) 

of LiAlH in 10 ml of THF at 0° with stirring in a nitrogen atmo- 
4 

sphere. The mixture is then stirred for additional 2 hours under ^ 
at room temperature, treated with some water to destroy the excess 
reagent, diluted with water and extracted with chloroform. The 
organic phase gives on evaporation in vacuo a crude residue which 
is recrystallized from a DMF : H^O 80:20 mixture. 
Yield 1.86 g (50%), m.p. 259-260°C, 

EXAMPLE 10 

threo and erythro l-(2, 3-Dihydro-5-benzo C^J thienyl)-2-Z.4-(l- 
-oxo-3-phenyl-2-propenyi)-l-piperazinyj7-propanol (MG 16288 and m 

16298) . 

A mixture of 11.8 g (0.0435 mole) of 5-(alpha-bromopropionyl)-2 ,3- 
dihydrobenzo £b J thiophene (prepared as directed in Example 1) *in 
150 ml of methanol, 8.56 g (0.0396 mole) of 1-cinnamoylpiperazine 
and 3.3 g (0.0396 mole) of NaHC0 3 is refluxed with stirring for 17 
hours, cooled to room temperature and quickly treated in 20 minutes 
with 3 g (0.0792 mole) of NaBH^ in 30 ml of water. After refluxing 
for 4 hours the cooled mixture is poured into water and extracted 
with ethyl acetate. From the organic phase, on evaporation under 
reduced pressure, a solid is obtained which is chromatographed 
through silicagel using a mixture of chloroform: acetone 70:30 as 
the eluent. 
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The threo -isomer is obtained in 23% yield and has m.p. 141-143°C 
(ethanol). The yield of the erythro isomer is 41%; m.p. 139-141°C 
(ethanol) . 



Analysis for C H N 0 S % calc. C 70.55 H 5.91 N 6.86 S 7.85 
J 24 28 2 2 

threo found 70.47 6.96 6.76 7.65 

erythro 70.48 7.02 6.81 7.77 



The NMR spectrum (CDCl^ confirms the structures, in particular, it 
shows characteristic J values: 

J CH0H/CHCH 3 = 9 ' 87 H2 

erythro j • = 4.02 Hz 

CH0H/CHCH 

- - 3 

EXAMPLE 11 to 21 

By procedures substantially identical with that of Example 10, and 
starting from the appropriate bromoketone , the following compounds 
were prepared, of which the elemental analysis and the NMR data 
confirm the structure. 



EXAMPLE 11 : 

l-(2,3-Dihydro-2-methyl-5-benzo £b J thienyl)-2-£4-(l-oxo-3- 
-phenyl-2-propenyl)-l-piperazinyl7-propanol 

threo : yield 37%, m.p. 160°C (ethanol) JCHOH/CHCH3 = 9 - 8 Hz 

(MG 16351) 

erythro : yield 25%, m.p. 150°C (ethanol) J-„ rtU/ „.-„ = 3 - 9 Hz 

CHOH/ CHCH 

- - 3 

(MG 16358) 
EXAMPLE 12 : 

l-( 6-Thiochromany 1 ) -2-Z.4-( l-oxo-3-pheny 1-2-propenyl ) -1-piperaziny ij- 
-propanol 

threo : yield 25%, m.p. 143-145°C (ethanol) J CHO h/CHCH = 9 ' 8? HZ 

- - 3 

(MG 15294) 
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erythro : yield 37%, m.p. 119-120»C (ethanol) % 0H /CHCH 3 = 4 "° 2 HZ 
(MG 16302) 



EXAMPLE 13 : 

l-(2-Methyl-6-thiochromanyl) -2-tf-( l-oxo-3-phenyl-2-propenyl )-l-pi- 
pe^^.zyny^7~P ^0 P an0 ^• 

threo: yield 25%, m.p. 154-156°C (ethanol) ^qh/CHC^ = 9 * 87 HZ 
(MG 16313) 

erythro: yield 35%, m.p- 132-136°C (ethanol) J = 4.02 Hz 



CH0H/CHCH 3 



(MG 16315) 



EXAMPLE 14: 



l-(2,3-Dihydro-5-benzo £"bj thienyD-a-Z^-d-oxo-a-O^.S-trime- 
thoxyphenyl)-2-propenyl)-l-piperazinyl7-propanol 

threo : yield 20%, m.p. 176-178°C (ethanol) J ^oh/cHC^ = 9 ' 8? HZ 
(MG 16304) 

erythro : yield 32%, m.p. 149-151'C (ethanol) Jqp H/C H CH * 3 * 85 Hz 
(MG 16308) 



EXAMPLE 15 : 

l-(2 , 3-Dihydro-2-methyl-5-benzo £"b Jthienyl ) -2-Z4-( l-oxo-3-( 3,4,5- 
-trimethoxyphenyl)-2-propenyl)-l-piperazinyl7-propanol 

threo : yield 21%, m.p. 138-139°C (ethanol) J C h 0 h/CHCH 3 = 10 HZ 
(MG 16375) 

erythro : yield 35%, m.p. 137-138°C ( benzene :hexane 50:50) ^ CH0H/cHCH 
= 3.8 Hz (MG 16381) 

EXAMPLE 16 : l-( 6-Thiochromanyl ) -2-/J-( l-oxo-3-(3 , 4, 5-trimethoxyphe- 
nyl ) -2-propenyl ) -l-piperazinyl7-propanol 

threo : yield 23%, m;p. 172-174°C (ethanol). J C h 0 h/CHCH 3 = 9,87 Hz 
(MG 16305) 

erythro ,: yield 25%, m.p; 137-139°C (ethanol) J CH0H / C h C H = 4,02 Hz 
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(HG 16309) 



EXAMPLE 17 

1- ( 2-Me thy 1-6-thiochromanyl ) -2-/J- ( l-oxo-3-( 3,4, 5-tr imethoxypheny 1 ) - 

2- propenyl ) -1-piperaziny l7-propanol 

threo: yield 33%, m.p. 150-151°C (ethanol) ^ CH0H/CHCH .= 9 ' 87 Hz 
(MG 16321) 3 
erythro : yield 22%, m.p. 141-143°C (ethanol) ^CHOH/CHCH = 4 Hz 
(MG 16323) 3 



EXAMPLE 18 : 

l-(2,3-Dihydro-5-benzo L'bJ thi enyl) -2-^4- (2-furoyl ) -1-pipera- 
ziny JT-pr op anol hydrochloride 

threo : yield 21%, m.p. 178-182°C (methyl ethyl ketone) J CH0H / CHCH 
= 10.2 Hz (MG 16296) 3 
erythro : yield 35%, m.p. 201-204°C (methanol) (MG 16307) 

EXAMPLE 19: 



l-(2,3-Dihydro-2-methyl-5-benzo Lb J thienyl)-2-Z4-( 2-furoyl)-l- 
-piperazinyjj-propanol hydrochloride 

threo: yield 35%, m.p. 199-202°C (isopropanol/diethyl ether) 

j =r 3.8 Hz (MG 16356) 

CHOH/CHCH3 

erythro : yield 20%, m.p. 212-213°C (isopropanol/diethyl ether) (MG 
16359) 

EXAMPLE 20: 



l-( 6-Thiochromanyl ) -2-/4-( 2-f uroy 1 ) -1-piperaziny 17 -propanol hydro- 
chloride 

threo : yield 30%, m.p. 192-194°C ( isopropanol ) J CH0H/CHCH 

- 3 

= 9.77 Hz (MG 16300) 

erythro: yield 20%, m.p. 220-222°C (methanol) (MG 16303) 
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EXAMPLE 21 

l-(2-Methyl-6-thiochromany 1 ) -2-ZM 2-furoy 1 ) -1-piperaziny ij-propa- 

nol 

threo: yield 33%, m.p. 136-138°C (ethanol) J CH0H/CHCH = 9 ' 87 Hz 
(MG 16314) 

erythro (oxalate): yield 15%, m.p. 155-156'C ( isopropanol/diethyl 
ether) MG 16316) . 

EXAMPLE 22 

The two stereoisomers of Example 12 are prepared by an alternate 
route which is described in the following. 

A mixture of 6-(alpha-bromopropionyl)-thiochromane (prepared as 
described in Example 3) (8.7 g, 0.0277 mole), 6 g (0.0277 mole) of 
1-cinnan.oylpiperazine and 2.3 g (0.0277 mole) of NaHCOg in 200 ml 
of methanol is refluxed with stirring for 14 hours, cooled and 
treated at room temperature with 2.1 g (0.0534 mole) of NaBH^ in 
small portions. After additional 5 hours of heating at reflux the 
cooled mixture is diluted with water and the precipitated solid is 
collected and recrystallized from ethanol. The erythro isomer is 
thus obtained in 35% yield; m.p. 119-120° C. 

The threo isomer is obtained in 20% yield by a single recrystal- 
lization of the residue obtained by evaporation of the mother 
liquor from the recrystallization of the erythro isomer and 
extracting with ethyl acetate the mother liquor of the reaction. 
M.p. 143-145° C (ethanol; water 70:30). 

EXAMPLES 23 to 28 

By procedures substantially identical to that described in Example 
L0, and starting from 6-( alpha-bromopropionyl) -thiochromane prepa- 
red as teached in Example 1, the following compounds were prepared. 
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Yields and melting points are given. 



EXAMPLE 23 : 

l-(6-Thiochromanyl)-2-#^ 
piperaziny L7-propanol . 

threo-isomer (MG 16403): 18%; m.p. 178-179°C (ethanol; 

t = 9.5 Hz 

CHOH/CHCH3 

erythro-isomer (MG 16409): 28%; m.p. 145-146°C (ethanol); 

j = 4 Hz 

CH0H/CHCH 3 

EXAMPLE 24 : 

l-( 6-Thiochromanyl ) -2-/4- ( l-oxo-3-( 3-chloropheny 1 ) -2-propenyl ) -1-pi- 
perazinylj-propanol . 

threo-isomer (MG 16420) : 14%; m.p. 155-156°C (ethanol); 

J = 9.7 Hz 

CHOH/CHCH3 

erythro -isomer (MG 16424) : 20%; m.p- 116-118°C (ethanol); 

j = 3.9 Hz 

CH0H/CHCH 3 

EXAMPLE 25 

1- ( 6-Thiochromanyl ) -2-/4- ( l-oxo-3-( 2-chloropheny 1 ) -2-propenyl ) -1-p ip 
erazinyl7-propanol . 

threo -isomer (MG 16421): 16%; m.p. 206-209°C (DMF: H^0 80:20); 

J CH0H/CHCH 3 = 9,7 HZ 
erythro -isomer (MG 16425) : 17%; m.p. 119-123°C (methylcellosolve : 

HM) 75:25); J C H0H/CHCH 3 = 4 ^ 

EXAMPLE 26 

1- 5-Thiochromanyl ) -2-/4- ( l-oxo-3-( 4-methoxyphenyl ) -2-propenyl ) -1-pi- 
perazinyl7-propanol 

threo-isomer (MG 16411) : 24% ; m.p. 144-146°C (ethanol); 

J = 9.5 Hz 
CHOH/CHCH3 

erythro -isomer (MG 16414) : 22%; m.p. 171-173°C (ethanol); 

J CH0H/CHCH 3 = 4 Hz 
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EXAMPLE 27: 

LCS-ThiochromanyD-Z-^-d-oxo-a-O-methoxyphenyD-Z-propenyD-l-pi 
perazinyl7-propaiiol. 

threo-isomer (MG 16427): 23%; m.p. 140-141'C (ethanol); 

J CH0H/CHCH 3 = 10 Hz 
erytro-isomer (MG 16430) : 22%; m.p. 125-126-C (ethanol); 

J CH0H/CHCH 3 = 4 Hz 



EXAMPLE 28 : 

l-(6-Thiochro m anyl)-2-Z4-(l-oxo-3-(2-methox y phenyl)-2- P ropen y l)-l- 
piper azinyl7-propanol. 

threo-isomer (MG 16428) : 20%; m.p. 133-135'C (ethanol) ; 
j = 10 Hz 

***~J£1E*<~> «!.*.) <» «"»■"* 126 - 13 °' C 

(ethanol); 



EXAMPLE 29 

l-(6-Thiochromanyl)-2-Z4-(l-oxo-3-phenyl-2-pro P enyl)-l-piperazinyl7 
-ethanol (MG 16426) 

Into a solution of 5 g of 6-acetylthiochromane (Foley et al. , 
Chem. Soc. 1963, 1899) in 10 ml of chloroform 1.3 ml of bromine is 
dropped at 5°C and the mixture is stirred for 3 hrs. After addition 
of a 5% aqueous solution of NaHCOg the organic layer is separated, 
dried and evaporated to dryness. Yield 5.5 g (78%) of 6-(al P ha- 
-bromoacetyD-thiochromane (MG 16406), m.p. 92-94-C (ligroine), 
which, is' then reacted with 1-cinnamoylpiperazine and then reduced 
with NaBH^ according to Example 10. 
Yield 37%; m.p. 181-183'C (DMF: H^0 80:20). 



EXAMPLE " 30 

l-(6-Thiochromanyl)-2-^-(2-oxo-l-benzimidazolinyl)-l-piperidinyl7- 
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-ethanol (MG 16410). 



By the procedure of Example 29, and starting from 6-(alpha-bromo- 
acetyD-thiochromane and 4-(2-oxo-l-benzimidazolinyl)-piperidine, 
the corresponding aminoketone is obtained in 38% yield (MG 16413), 
m.p. 184-186°C, which is then reduced with NaBH^. 
Yield 42%, m.p. 162-163°C (ethyl acetate). 

EXAMPLE 31 

l-(6-Thiochromanyl)-2-r4-(2-oxo-5-chloro-l-benzimidazolinyl)-l- 
piperidinylj-propanol. 

threo-isomer (MG 16443): 19%; m.p. 278-281°C (methylcellosolve) ; 

t =9.5 Hz 

J CH0H/CHCH 3 

erythro -isomer (MG 16446): 12%; m.p. 191-194°C (ethanol); 

J , = 4 Hz 

CH0H/CHCH 3 

The intermediate aminoketone (MG 16448; m.p. 187-191*0 is prepared 
from 6-(alpha-bromopropionyl)-thiochromane (in turn prepared accor- 
ding to the procedure of Example 29 for the bromoacetyl homologue) 
and 4-( 2-oxo-5-chloro-l-benzimidazolinyl ) -piperidine . 

EXAMPLE 32 

threo -l-(6-Thiochromanyl)-2-Z4-(2-methyl-l-benzimidazolinyl)-l-pipe- 

ridinylj-propanol (MG 16447): 43% m.p; 168-170°C; 

, = 9.8 Hz 

CH0H/CHCH 3 

The intermediate aminoketone (MG 16457, m.p. 158-160°C with dec, 
as hydrogen oxalate) is prepared from 6-(alpha-bromopropionyl)- 
thiochromane and 4-(2-methyl-l-benzymidazolinyl) -piperidine. 
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EXAMPLE 33 

l-( 6-Thiochromany 1 ) -2-( 4-benzamido-l-piper idinyl ) -propanol . 

threo -isomer (MG 16444): 46%; m.p. 206-208°C (methylcellosolve) , 

j = 9.5 Hz 

CHOH/CHCH3 

erythro-isoiner (MG 1644b): 8%; m.p. 200-201°C (ethanol): 

J , =3.8 Hz. 

CHOH/CHCH 
- - 3 

EXAMPLE 34 

threo-l-(6-Thiochromanyl)-2-/4-(2-oxo-3-indolinyl)-l-piperidinyli- 

denyl? -propanol (MG 16458): 4%; m.p. 209-211°C (methylceUosolve) ; 

J = 9.6 Hz. 

CHOH/CHCH 
- - 3 

The intermediate aminoketone (MG 16449; m.p. 177-179°C) is prepared 
as in the foregoing Examples starting from 3-(4-piperidinylidene)- 
-indolin-2-one. The following hydrogenation was carried out with 
diisobutyl aluminum hydride at -20°C in CH 2 C1 2 under nitrogen. 

EXAMPLE 35 

l-(6-Thiochromanyl)-2-Z?l-(l-oxo-3-phenyl-Z-propenyl)-l-piperazinyl7- 
butanol. 

Prepared from 1-cinnamoylpiperazine and 6-(alpha-bromobutanoyl)- 
-thiochromane (MG 16467), in turn prepared by bromination of 
6-butanoylthiochromane and obtained as an oil sufficiently pure for 
the subsequent step. 

threo -isomer (MG 15473): 35%; m.p. 171-172°C (ethanol); 

J , = 9.5 Hz • 

CHOH/CHCH 3 

erythro-isomer (MG 16474): 7%; m.p. 150-151°C (ethanol)'; 

J CH0H/CHCH = 4 Hz 
- - 3 
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EXAMPLE 36 

l-( 6-Thiochromany 1 ) -2-/4- ( l-oxo-3-pheny 1-2-propeny 1-1-piperaziny 17- 
■ pentanol . 

threo-isomer (MG 16469): 25%; m.p. 168-169°C (ethanol); 

J = 9.5 Hz 

CHOH/CHCH 3 

erythro-isomer (MG 16471): 22%; m.p. 167-168°C (ethanol); 
J CH0H/CHCH 3 = 4 HZ 

The intermediate aminoketone is prepared starting from 6-pentanoyl- 
thiochromane (Cagniant et al., C.R. Soc. Chim. France 223, 1012, 
1946) through the alpha-bromoderivative and condensation with 
1-cinnamcylpiperazine . 



EXAMPLE 37 

1- ( 6-Thiochromanyl ) -2- ( 1-piperaziny 1 ) -propanol . 

A mixture of 10 g of 6-(alpha-bromopropionyl)-thiochromane, 4 g of 
N-formylpiperazine and 3 g of NaHCO^ in 200 ml of ethanol is 
stirred at the boiling temperature for 8 hrs, then 2.6 g of NaBH 

4 

in 30 ml of water is added and heating is continued for 4 hrs. 

After cooling and dilution with water the mixture is extracted with 

ethyl acetate. A mixture of the stereoisomers of l-(6-thiochroma- 

nyl)-2-Z4-(l-formyl)-piperazinyl7-ethanol (MG 16475) is obtained.* 

After separation of the stereoisomers onSiO^ with CHC1^:CH^0H 

97.5:2.5, they are hydrolized with ethanolic NaOH. 

threo -isomer (MG 16476) dihydrochloride : 19%; m.p. 241-243° C; 

J = 9.5 Hz 

CHOH/CHCH3 

erythro -isomer (MG 16484) dihydrochloride : 26%; m.p. 236-239°C. 



EXAMPLE 38 : 

1 - ( 6-Thi ochromany 1 ) -2-/4- ( 2-oxo-l-benz im i dazo 1 iny lme thy 1 ) -1-p ip er i- 
diny 17 -propanol . 
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threo -isomer (MG 16486): 38%; m.p. 217-220°C; 

j =9.8 Hz 

CHOH/CHCH3 

erythro- isomer (MG 16492): 23% m.p. 190-192°C; 

r = 4 Hz 

CHOH/CHCH 

o 

EXAMPLE 39 

l-(6-Thiochromanyl) -2-/4-( l-oxo-3-(2-thienyl ) -2-propenyl )-l-pipera- 
ziny l7-propanol . 

threo- isomer (MG16494) ; 20%; m.p. 173-174°C (ethanol) (oxalate) 
erythro-isomer (MG 16496); 40%; m.p. 206-208*C (ethanbol) (oxalate) 



EXAMPLE 40: 

l-(6-Thiochromanyl)-2-Z4-(l-oxo-3-(2-furyl)-2-propenyl)-l-piperazi- 
ny£7-propanol . 

threo- isomer (MG 16493): 43%; m.p. 176-177°C (i-propanol) (oxalate) 
erythro- isomer (MG 16495): 44%; m.p. 196-197°C (ethanol) (oxalate) 

EXAMPLE 41: 

l-(6-Thibchromanyl)^-^ 
propanone (MG 16477). 

Prepared as the hydrochloride from 6-(alpha-bromopropionyl)-thio- 
chromane and 1-cinnamoylpiperazine. Yield 47%; m.p. 221-224° C 
(ethanol). The NMR spree trum confirms structure. 
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CLAIMS 

1.- A compound of the formula 




in its cis and trans configuration and mixtures thereof, wherein R 
and represent hydrogen or a lower alkyl group , n represents an 
integer selected from 1 and 2, and R,, represents a divalent radical 
selected from 

a) o 
-CH -CH 

XH-H NH 



-CH -CH; 
2 2 




v;herein Y represents hydrogen or halogen; 
b) 



— CH 2 -CH 2 



wherein A is a group selected from 




o). 



-ff NH 
\ / and 



— N N 

\ / 



<°> © 



wherein R represents a Lov/er alkyl group; 
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c) 



and 
d) 



36 



-CH -CH 
2 2- 



-CH -CH . 
2 2 
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wherein W represents hydrogen, a 2-furoyI radical or a group 



-CO-CH = CH 



-(J 



wherein X represents a group selected from -CH-CH-, -0- and -S-, Z 
represents a hydrogen, halogen or a lower alkyl or alkoxy group and 
in is an integer from 1 to 3, and their salts with inorganic acids, 
organic acids, cationic exchange resins and complex with cycle- 
dextrins. 



2.- A compound of the formula 




in its cis 



- and trans-configuration and mixtures thereof , wherein 
:ir.e significance as in claim 1, and its 



?., R and R have the sa: 
1 2 

salts v/ith inorganic and organic aci 





PCT/EP86/00607 



WO 87/02359 



37 



3.- A compound of the formula 



OH 




CH 



R 



1 



in its cis- and trans - configuration and mixtures thereof, wherein 
R, R and R have the same significance as in claim 1, and its 
salts with inorganic and organic acids. 

4. - A compound selected from the stereoisomeric threo and erythro 
form of l-(6-thiochromanyl)-2-^-(l-oxo-3-phenyl-2-propenyl)-l- 
-piperazinyl/-propanol and their mixtures. 

5. - A compound selected from the stereoisomeric threo and erythro 
form of l-(6-thiochromanyl)-2-(4-benzamido-l -piper idinyD-propanol 
and their mixtures. 

6. A compound selected from the stereoisomeric threo and erythro 
form of l-( 6-thiochromany 1 ) -2-^4- ( oxo-l-benzimidazolinyl ) -1-piperi- 
dinyl7-propanol and their mixtures. 

7. - A compound selected from the stereoisomeric threo and erythro 
form of l-(2,3-dihydro-5-benzo£T b _7-thienyl-2-£4-( l-oxo-3-phenyl-2- 
propenyl)-l-piperazinyl7-propanol and their mixtures. 

8. - A compound selected from the stereoisomeric threo and erythro 
form of l-( 2-methyl-6-thiochromanyl ) -2-/4-( l-oxo-3-phenyl ) -1-pipe- 
razinyl7-propanol. 

9 . - 1- ( 6-Thiochromanyl ) -2-/4- ( 2-oxo-5-chloro-l-benzimidazoliny 1 ) -1- 
-piperidiny 17-propanone . 
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10.- A compound of the formula 



0 




wherein R and R represent hydrogen or a lower alkyl group, n 
represents an integer selected from 1 and 2, and R g represents a 
divalent radical selected from 
a) 



0 




wherein Y represents hydrogen or halogen; 
b) -CH-CH 

wherein A is a group selected from 




^rww.-*-" :, L^v:«r alkyl group; 
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c) 



-CH 2 -CH 2 



-CH -CH 
2 2 




and 

d) -^2^2 - 

-CH 2 -CH 2 - 



wherein W represents hydrogen, a 2-furoyl radical or a group 



-co-ch = ch— ^ y 



X' 



wherein X represents a group selected from -CH=CH-, -0- and -S-, Z 
represents a hydrogen, halogen or a lower alkyl or alkoxy group and 
m is an integer from 1 to 3. 

11.- A process for preparing a compound of the formula 

OH . 
I 



wherein R and R represent hydrogen or a lower alkyl group, n 
represents an integer selected from 1 and 2, and R^ represents a 
divalenz radical selected from 

a} 
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k 0 
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-CH -CH 

2 £x CH-N" NH 
-CH 2 -CH- \_/ ■ 




wherein Y represents hydrogen or halogen; 



wherein A is a group selected from 




wherein R represents a lower alkyl group; 
4 

c) 



-CH -CH 

2 2 



0 

® 



and 
d) 



— CH 2 — CH 2 ' 



N-W 



wherein V represents hydrogen, a 2-furoyl radical or a group 
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(Z) 



m 



-COCK = CH— ' 



wherein X represents a group selected from -CH=CH-, -0- and -S-, Z 
represents a hydrogen, halogen or a lower alkyl or alkoxy group and 
m is an integer from 1 to 3 and their salts with inorganic acids, 
organic acids, cationic exchange resins and complex with cyclo- 
dextrin, which comprises contacting substantially equimolecular 
amounts of an alpha-haloketone of the formula 



with a secondary amine of formula HNR^, wherein R, R^, R^ and n 
have the same significance as in claim 1, in the presence of a 
proton acceptor and optionally in the presence of an inert solvent, 
and hydrogenating the obtained amino-ketone of the formula 




CH-hal 



1 



Q 




by conventional procedures. 
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